become manifest as a change of personality. In these circumstances it would be surprising if symptoms of mental illness, of greater or lesser degree, were not present in a large proportion of patients. However, out of 49 cases in the literature of Cushing's syndrome, including tumours of the suprarenal cortex and thymus, the mental state was mentioned in only 20. It is unnecessary to give full references to the literature of Cushing's syndrome, as it has recently been well reviewed by Pardee (1937) In such reports, the mental status was, with few exceptions, only referred to in casual sentences or short paragraphs from which the above data were compiled, but from their content there was clear evidence of the presence of a mass of interesting psychiatric material which had been disregarded.
The following case illustrates the development of a psychosis in a victim of this disorder, in whom the opportunities for observation and investigation were exceptional in that she was under medical care during nearly the whole of her illness, and was in hospital with daily observation for the last two years of her life.
Personal Case Female, wt. 29 years. Was admitted to hospital in May 1935 because of two suicidal attempts following a period of depression and change of personality. She was under observation in hospital until her death in April 1937.
Her father, wt. 75 years, and mother, wt. 64 years, are alive and well. The father has been married twice, having one daughter by his first marriage and two sons and four daughters, of whom the patient is the second, by his second marriage. The She was restless, self-concerned, and unhappy, but discussed her illness intelligently. Her mood was one of bitterness against the world, and she attributed her depression to worry about her appearance and the apparent inability of any doctor to cure her. She thought that all her symptoms might be due to anemia. She was insistent that she had no desire to live unless cured. There were no delusions or hallucinations; she was correctly orientated; her memory showed no apparent defect, though she herself thought that it was bad. Her grasp of general information was good, but she showed poor powers of concentration and had a real difficulty in doing an arithmetical test, such as subtracting serial sevens. Her insight was poor and she seemed unwilling or unable to understand a simply worded explanation of her illness. She would accept reassurance temporarily, but asked all the same questions again on the following day. Her chief complaints were of nausea and anorexia, hair on the face, and pain in the region of the left temple. On questioning her she had many other symptoms, namely, amenorrheea, blurring of vision, with black spots in front of her eyes, backache, shooting pains in the lower abdomen, and a feeling of fatigue and weakness which she described by saying, " I used to walk quickly; now I amble along." Most of the above symptoms persisted during her stay in hospital.
She was a well-built woman with a tendency to adiposity of the face, neck, and trunk, but not of the limbs. The face looked congested and plethoric, while the limbs showed a " cyanotic " appearance. There was marked hypertrichosis affecting the face, body, and limbs, especially the face, where the hair on the upper lip and chin was curly and grew rapidly, requiring frequent shaving or pumice-stone treatment to control it (Fig. 2) . She bruised easily and even without injury small ecchymoses often appeared on various parts of her body. At one stage of her illness numerous petechial spots appeared on both breasts. The visual fields were normal. Ophthalmoscopic examination showed no abnormality. The blood pressure, which was recorded at frequent intervals, was always raised and was about 180 systolic and 110-120 diastolic. The left ventricle was enlarged and the aortic 2nd sound accentuated.
The laboratory findings were as follows: (1) Blood: (a) Complete blood examinations were made at intervals, but never showed any tendency towards polycythemia or any marked variations from the example given. Red blood corpuscles, 4,440,000; white blood corpuscles, 6,000; hTmoglobin, 14-3 gm.; colour index, 1-0. Size, 50gms glucos. 60 1l20 180 rminutas photograph showed the decompression opening (referred to later) and the radon seeds, one of which was in the pituitary fossa. Radiographs of the long bones and spine were normal on admission, but a year later definite osteoporosis of the spine was seen. Radiographs of the chest showed an enlarged left ventricle of the heart. There was no evidence of an enlarged thymus.
In September 1935 a course of deep X-ray therapy directed at the pituitary gland was commenced, but had to be interrupted after two treatments owing to the patient falling in the ward and striking the right side of her head on the floor. This was followed by papilleedema, thrombosis of the central vein of the retina, and numerous retinal hemorrhages in the right eye. The condition improved slowly, but left her with marked defect of vision in the right eye. The left eye was not affected. In December 1935 a laparotomy was done and an appendix which showed signs of chronic inflammation both by naked eye and microscopic examination was removed. The surgeon reported that the uterus was infantile, the ovaries both very small, and that nothing abnormal could be felt in the region of the suprarenal glands. Two days after the operation she suddenly became unconscious and remained so for two days, the condition being suggestive of a small cerebral embolus. From this she made a good recovery. Up to this time she had shown increasing self-concern and depression, remarking on several occasions that she would commit suicide if it were not for the The course of deep X-ray therapy was recommenced and completed without any untoward effects, except loss of hair from the parts of the head irradiated. By May she was the picture of misery ; delusions had developed and were characterized by feelings of self-reproach. She would ask if she was a " bad woman" of if she was really a thief or if she had committed some crime. She had vague ideas that her amenorrhoea might be connected with pregnancy. She was suspicious and rather bewildered; she thought there might be a dictaphone in the room to spy on her and had the feeling at night that there was play-acting going on in the ward, and that the whole of her life was re-enacted. She took her food poorly and lost nearly a stone in weight.
In (1932) himself recognized that the syndrome is polyglandular; and a polyglandular syndrome is apparently nothing more than a group of secondary functional alterations occurring in the ductless gland series whenever the activity of one of the glands has become primarily affected. It may, however, be impossible to determine clinically where the primary fault is located. Lescher and Robb Smith (1935) , after a careful comparison of the pituitary basophilic syndrome and the adrenal cortico-genital syndrome, say: " It must be concluded that Cushing's syndrome, complete in its entirety, may be caused by such diseases as tumours of the adrenal cortex, and so a clinical distinction cannot always be made between them."
The difficulties of establishing the nature of the relationship between the endocrine state and the mental disorder are illustrative of the difficulties always arising in this field. The hyperthyroid state is associated clinically with anxiety and irritability; the cretin has been described as showing psychic and motor retardation, not infrequently accompanied by obsessional features; pancreatic tumours have been associated with neurasthenic symptoms of widely varying nature; hypoparathyroidism has been complicated by hallucinatory experiences ; gonadal pathological changes have been described in schizophrenia, etc. In regard to pituitary disorders Birnbaum (1930) says: " The mental states accompanying anomalies of function or disease of the hypophysis should be regarded with special reserve. First, some of these pituitary disorders are still debatable in their pathological interpretation, and secondly some of the observations are based on tumours which produced signs of increased intracranial pressure." Kraepelin and Lange (1927) after describing some of the mental changes which may accompany acromegaly go on to say: " Furthermore, in acromegaly psychoses can be observed that are in no close relation to the physical disease . . . it is most likely in such instances that there is only an incidental combination which is favoured by a common predisposition"; or again, after mentioning the wide variety of mental disturbances which can occur with Frohlich's syndrome, they say: " It is an open question how far these observations point to a causal relationship to the hypophysical disease; it is most likely for the confusional states and for the dementia and somnolence which can be observed in the later stages of the disease." Such relationships as have been described are complex and as difficult to elucidate as in the present case. Hoskins (1934) sums up the position when he says: " Psychoses may be importantly determined by antecedent or concurrent endocrine abnormality, but none of the evidence compels that conclusion."
The first evidences of ill health in this patient were physical complaints, amenorrhoea, changed appearance, hypertrichosis, pain in head and abdomen, of such a character as to make the change of personality which followed easily comprehensible in the early stages of her illness as an emotional reaction to her realization of them. It is not hard to understand how a girl of her age, appearance, and personality could become jealous of her sister's good health, seclusive and morose on account of her changed appearance, irritable in view of the pain which she suffered, and later depressed when she found that no one seemed capable of doing anything to alleviate her condition. As the illness progressed, however, other factors, as mentioned at the beginning of the paper, and more particularly the physiological abnormalities, came into greater prominence, and more and more clearly could be seen reflected in the psychological picture. Of these the most obvious were changes which occur frequently in hypertensive states, such as loss of the elasticity and adaptability of the personality in regard to all mental processes, the exaggeration of psychological features which were present before but either latent or less manifest, and depression with paranoid delusions and periods of confusion, panic, or excitement. This corresponds closely to the descriptions of psychoses in hypertensive states by such writers as Krapf (1937) and Meyer-Gross (1937) . Other physiological disturbances must also exert an influence on the mental state, but in the present state of knowledge their effect cannot be assessed. In our case, no straightforward causal relationship between endocrine disorder and psychological symptomatology can be demonstrated. The features in evidence are the great emotional stress to which the patient was subjected, the change of personality, and the onset of a psychosis. The early symptoms are easily understood as a psychological response; the final symptoms are definitely of an organic kind, due to systemic disturbances which finally involved the brain and disturbed its function. It is, however, interesting to note that the psychological mechanisms, set going initially by psychological factors, were still at work in the final stages, colouring the contents of the mental state. This points to the importance of analysing in each case how far the symptoms can be explained on the psychological level, how far it is necessary to refer them to physical mechanisms. Of the latter the endocrine influence on mental function is one important aspect which needs much further investigation.
The endocrinologist, in his observations, has been concerned chiefly with the physical, organic consequences of endocrine upset, while the concomitant mental state, so necessary for further psychiatric understanding, is sometimes barely described, but the psychobiological approach is of practical importance and in the severer forms of humoral upset, such as Cushing's syndrome, its adoption would certainly lead to the eliciting of mental symptoms of greater or lesser degree and to increased knowledge of the factors responsible for the various syndromes. The pituitary gland was divided horizontally and both halves were embedded together in paraffin. Serial sections stained with a modification of Mallory's acid-fuchsin anilin-blue method (Crooke and Russell (1935) ) show no adenoma. Around gaps where the radon seeds had been inserted in the anterior and right lateral borders of the anterior lobe there are broad zones where the cells have been completely destroyed, leaving an acellular collagenous stroma (Fig. 3) . In the remainder of the anterior lobe there is a remarkable diminution in the number of basophil cells, most of which show the peculiar hyaline change described by Crooke (1935) . The acidophil cells are abundant and their granules well preserved. The remainder of the gland appears normal. Sections in the coronal plane through the anterior part of the right and left hypothalamus show an area (0-4 x 0 3 cm.) of complete necrosis in the optic chiasm, immediately to the right of the middle line. It extends ventrally to the pia and dorsally to the subependymal glia of the floor of the third ventricle. Surrounding this area is a fringe of compound granular corpuscles, and these are also sparsely scattered throughout the remainder of the chiasm. There is diffuse gliosis throughout the chiasm and many of the myelinated fibres have been destroyed except at the left border. The left supraoptic nucleus is well preserved, but many neurones have disappeared from the right.
Comment
This case is clearly an example of Cushing's syndrome. All the characteristic clinical features were present at some period of the illness, except cutaneous strix, the absence of which suggests that the abdominal obesity was never great. Transient obesity was, however, noted in Case 1 of the report by Russell, Evans, and Crooke (1934) , in which Cushing's syndrome was associated with a basophil adenoma of the pituitary in a male subject.
Pathological examination revealed no tumour in any of the endocrine glands. Several examples of the syndrome are, however, on record in which a similar negative result was obtained Rutishauser (1933) 
